Short-term development of behavioral sensitization to amphetamine requires N-methyl-D-aspartate- and nicotinic-dependent mechanisms in the nucleus accumbens.
Repeated administration of psychostimulant drugs, such as amphetamine, induces an enhanced behavioral response to subsequent drug challenge. This behavioral sensitization is proposed to model the increased drug craving observed in human psychostimulant abusers. Current thinking is that the ventral tegmental area, but not the nucleus accumbens, plays a critical role in the development of behavioral sensitization. Here, we report that the concomitant blockade of glutamatergic and nicotinic ionotropic receptors in the core of the nucleus accumbens blocks the development of behavioral sensitization to amphetamine and further abolishes the increase in extracellular dopamine release induced by amphetamine in the nucleus accumbens. These findings demonstrate that the development of behavioral sensitization to amphetamine depends, in addition to the well-known role of the ventral tegmental area, on glutamatergic and nicotinic-dependent mechanisms in the core of the nucleus accumbens and further indicate that the dopaminergic mesolimbic pathway must be viewed as a single coordinated system of critical importance in the development of behavioral sensitization to psychostimulant drugs.